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An immunoelectronmicroscopic method has been em-
1 yed to demonstrate in situ the T lymphocyte nature ~tthe dermal and ep!dermal infiltrates in mycosis fun-
oides. A specific antiserum to the human T lymphocyte 
g rface antigen (HTLA) was used in an indirect reaction ~th a peroxidase la~eled anti-im~unoglo~n~lin. After 
histochemically reveahng the peroXIdase actiVIty, T cells 
were easily identified by the deposition of electron dense 
material on the cytoplasmic membrane. Counterstaining 
with uranyl acetate and lead citrate enabled us morpho-
logically to observe the maturity of infiltrating T lym-
phocytes and t~ ident~fy Sezary cells and other cells such 
as eosinophils m the mfiltrate. 
Our results confirm the T cell nature of the dermal 
infiltrate in mycosis fungoides and show that the epider-
mal infiltrate of cells forming Pautrier micro-abscesses 
are predominantly T lymphocytes. 
The characteristic T lymphocyte property of forming spon-
taneous nonimmunological rosettes with sheep red blood cells 
has been successfully employed to demonstrate T cells in sus-
pensions of cells _mechanic_ally extracted fro~ ti~ues ~1-3). 
More recently similar techmques have allowed 1dentificat10n of 
T cells in tissue sections [ 4-6]. This technique, however, can 
only be used in light microscopy and may not demonstrate less 
mature T cells (7]. 
In 1973, Smith et al [8] showed that T lymphocytes possess 
a specific surface antigen which is present at an e_arly stage of 
cell differentiation and may be present on cells whtch no longer 
exhibit spontaneous rosetting with sheep red blood cells [7] and 
do not stain enzyme histochemically with acid alpha-naphthyl 
acetate esterase [9]. This surface antigen was subsequently 
named HTLA by Touraine et al in 1974 [10). The production 
of specific antisera to HTLA has allowed labelli_ng ofT cells i~ 
s uspension using immunofluorescence ~11] and ~m.unoperoxl­
dase techniques [12- 15]. Immunoperoxtdase has d1stmct advan-
tages over similar methods using fluorescein conjugated anti-
bodies as preparations can be stored indefinitely and the tech-
nique can be applied to 7lectron ~icroscopy .. ~ecently anti-
HTLA antisera and peroxtdase conJugated antJ-unmunoglobu-
lin have been employed to demonstrate T cells in light micros-
copy in cutaneous inftltrates in situ [16-20]. Similar techniques 
of T cell identification in ultrastructural studies have been 
carried out on suspensions of cells mechanically extracted from 
skin (12, 15, 17] and in situ on cutaneous tissue sections [16]. 
Refinements of this technique have enabled us to demonstrate 
t he T cell nature of the cutaneous inflltrate in mycosis fungoides 
and to identify the ultrastructural morphology of these cells. 
MATERIALS AND METHODS 
Tissue 
Biopsies were taken from 12 patients with histologically proven 
mycosis fungoides. Eight were male, 4 female, with an age range of 15-
71 y,-. Lesions which had received no previous treatment were selected. 
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Abbreviations: 
HTLA: human T lymphocyte surface a nt igen 
PBS: phosphate buffered saline 
Antisera 
Rabbit a nt i-HTLA (Institut Merieux) was used in a dilution of 1 in 
2 in phosphate buffered saline (PBS). Specificity of this an t iserum is 
controlled by microlymphocytotoxicity a nd rosette inhibition tech-
niques. FuU details of the antiserum and its specifici ty ha ve previously 
been published [10,15). 
Sheep an ti-rabbit, Fab Po (lnstitut Pasteur) was used at a dilution of 
1 in 30 in PBS. 
Sheep a ntimouse, Fab Po (Institut Pasteur) was used as a control 
ant iserum at a dilution of 1 in 30 in PBS. 
R esin 
T AAB Medium embedding resin (T AAB Laboratories) . 
M ethod 
The biopsies were cut in to 1-mm cubes and fixed in 3% paraformal-
dehyde in PBS containing 8.5 mg sucrose/100 ml. After an overnight 
FIG 1. Close up of 2 . adjacent lymphocytes. P, Peroxidase reaction 
product restricted to the cytoplasmic membrane . N, Nucleus (reduced 
from X 27,500). 
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wash in PBS and sucrose at 4°C, the blocks were snap frozen in n-
hexane and carbon dioxide (21]. 4 1.1 and 15 1.1 cryostat sections from the 
frozen blocks were mounted onto glass slides which had been previously 
coated with gelatin. The sections were washed in PBS for 30 min before 
incubation with t he rabbit anti-HTLA for 30 min at room temperature. 
After a further wash in PBS the sections were incubated with the sheep 
antirabbit, Fab Po (or sheep antimouse, Fab Po as a control serum) for 
30 min. Following sequential washings in PBS and Tris HCI, t he 
peroxidase activity was revealed histochemically using 3'3' d iaminobe n-
zidine and hydrogen peroxide (22] . After a final wash in PBS the 4 1.1 
sections were mounted in buffe red glycerine under a cover slip a nd 
examined with a Zeiss photomicroscope. 
The 15 fL sections were postfixed in 1% osmium tetroxide in sodium 
cacodylate buffer a nd then dehydrated through 25%, 50%, 75%, 95% and 
100% a lcohols and washed in propylene oxide. The sections were 
impregnated sequentially in a mixture of 50% propylene oxide and 50% 
TAAB resin for l hr and then TAAB resin alone for 2 hr. Finally, the 
sections still on the glass slides were included in resin blocks by 
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inverting TAAB fLlled gelatin capsules over them, and polymerizing 
overnight at 60°C. 
The blocks, including the sections, were removed from the slides by 
immersion in liquid nitrogen, trimmed and cut on an LKB 3 ultrami-
crotome. Toluidine blue stained semithin sections (l /l) were examined 
and appropriate areas chosen for ultrathin sectioning. Half the ultrathin 
sections were examined unstained at 50 kv in a Hitachi HU 12 A 
electronmicroscope while the other half were examined at 75 kv after 
counterstaining with uranyl acetate and lead citrate. 
FIG 2. Dermal infiltrate. P, Positive specific peroxidase labeling. N, 
Nucleus (reduced from x 12,000) . 
FIG 3. Individual lymphocyte inftltrating the epidermis. P, Positive 
specific peroxidase labeling; N, nucleus; and K, keratinocyte (reduced 
from X 12,000) . 
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RESULTS 
The 4 J.l sections viewed in light microscopy showed that the 
majority of the cells in the dermal inflltrate exhibited positive· 
labeling, seen as a fme granular line on the cells surface con-
firming their T lymphocyte nature. The cells invading the 
epidermis and forming Pautrier micro-abscesses also showed 
positive peripheral labeling. 
Unstained ultrathin sections clearly demonstrated that the 
cell marking, which was seen as an irregular but continuous 
well defined granular electron dense deposit, was restricted to 
the cytoplasmic membrane of the cells (Fig 1). This positive 
labeling was present on the majority of the cells in the dermal 
inflltrate (Fig 2) and on most of the cells invading the epidermis 
(Fig 3) and forming Pautrier micro-abscesses (Fig 4). Occasion-
ally, labeled cells showed areas of disruption of the cytoplasmic 
membrane and in these areas there was diffuse electron dense 
staining of the outer portion of the cytoplasm (Fig 6). 
In the stained ultra-thin sections, the labeling of the cyto-
plasmic membrane ofT lymphocytes by the peroxidase reaction 
product was still readily discernible and the exact morphology 
of the cells including nuclear detail could be evaluated (Fig 5). 
Cells comprising the cutaneous inftltrates were shown predom-
inantly to consist of Sezary-like cells (Fig 6) and normal matw·e 
lymphocytes (Fig 7). These cells showed positive T lymphocyte 
labeling. Some histiocytes and occasional eosinophils showing 
absence of specific labeling were also identified in the counter-
stained preparations. 
In control sections, cell outlines could be discerned and there 
was occasional patchy nonspecific deposition of peroxidase pol-
ymers between the cells but specific labeling of cytoplasmic 
membranes of cells was conspicuously absent. 
DISCUSSION 
The predominantly T lymphocyte nature of the cutaneous 
inftltrate in mycosis fungoides has been demonstrated in the 
FIG 4. Upper border of Pautrier microabscess. P, Positive specific 
peroxidase labeling; N, nucleus; and K, Keratinocyte (reduced from x 
12,000) . 
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past by mechanical extraction of the cells fro m t issue homage-
na tes and the use of spontaneous rosetting techniques in ligh t 
microscopy [1-3] and immunoperox idase techniques in elec-
tronmicroscopy [12-15]. More recently in t ransformation stud-
ies using lymphocytes extracted from the skin of patients with 
Se~ary syndrome, B roder et al have provided evidence that the 
inftltrating lymphocytes are helper T cells [23]. After extraction 
of cells , however, t he spatial distribution of t he cells and the 
cellular interrelationships between the inflltra ting cells and 
t issue, is lost. Also as certain cell populations may be more 
easily extracted from tissues than others, results obtained using 
t h ese methods may be misleading. 
FI G 5 . Oermoepidermal junction. Counte rstained wi th lead cit rate 
and uranyl acetate. P, Posit ive specific peroxidase labeling; M , mito-
chondria; · K , keratinocyte; and U, unlabeled cell (reduced from X 
12,000) . 
In t issue sections, the T cell nature of t he cutaneous inftl trate 
in mycosis fungoides has been shown indirectly by Stingl et al 
[24], who labeled B lymphocytes and monocytes and concluded 
that t he unlabeled majority of t he cells were T lymphocytes. 
More recently, anti-HTLA antisera and peroxidase labeled ant i-
immunoglobulin have been employed to demonstrate the T cell 
nature of t he dermal and epidermal infiltrates in mycosis fun-
goides in situ in light microscopy [1 7,18]. Application of this 
technique in electron microscopy has enabled us to demonstrate 
F IG 7. Mature T lymphocyte. P, Positive specific peroxidase labeling 
(reduced from x 17,500). 
FIG 6. Sezary- like T lymphocyte. Counterstained with lead citrate and uranyl acetate. P, Positive specific peroxidase labeling. D, Area of 
disruption of the cytoplasmic membrane wi th nonspecific uptake of peroxidase by the underlying cytoplasm ( x I 7,500). 
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the T cell marking ultrastructurally in tissue sections and to 
show the cellular morphology of the cells comprising the cuta-
neous inftltrate. The method has proved to be reliable with 
reasonable preservation of cellular organelles and cytoplasmic 
membrane. 
Our results, however, have uncovered factors which suggest 
that caution should be exercised in the interpretation of results 
when the technique is used in light microscopy. In electron 
microscopy, conservation of cellular cytoplasmic membrane 
was occasionally lost and in these areas there was nonspecific 
uptake of electron dense material in the outer portion of the 
exposed cytoplasm. This was clearly identified in electron mi-
croscopy and is recognizable at high magnification in light 
microscopy. However at low magnification this may be seen 
only as peripheral staining which could be confused with posi-
tive specific labeling of the cytoplasmic membrane surface 
marker. 
Further studies in light and electron microscopy using specific 
antisera against human T & B lymphocytes may provide a 
significant contribution to our knowledge of the pathogenesis 
of mycosis fungoides and the other lympho proliferative disor-
ders. 
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